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Nuptial Color Component of the Korean Rose Bitterling (Rhodeus uyekii)
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The rose bitterling (Rhodeus uyekii), aboriginal fish of Korea, have beautiful nuptial colors on the body and fins in their spawning
season. So, this species has high possibility to become a new ornamental fish. However, nothing is known about the color composition
of body colors of this species. Therefore, this study was conducted to investigate the color component of the skin and fins of the
bitterling collected from natural environment. The major component of the nuptial colors was carotenoids according to the present
study. Amount of total carotenoids on the skin and fins, had a tendency to be higher during the spawning season than the non-
spawning season; it was 4.99 mg% during spawning season and 4.18 mg% during non-spawning season. The composition of
carotenoid during spawning season was 36.7% of zeaxanthin, 30.1% of S-carotene, and 16.4% of diatoxanthin. The composition of
carotenoid during non-spawning season was 41.2% of ﬁ-carotene, 18.1% of diatoxanthin, and 14.0% of isocryptoxanthin. The major
component of the carotenoid during spawning season turned out to be zeaxanthin while the major component of the carotenoid during

non-spawning season was f-carotene.
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Fig. 1. Changes of gonadosomatic index and coloration of the

Korean rose bitterling, R. uyekii in the natural condi-
tion.
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Fig. 2. Preparative thin-layer chromatogram of carotenoids ii.
the integument of the natural Korean rose bitterling, R.
uyekii,

Absorbent : Silicagel 60G
Developer : Petroleum ether : Acetone (70 : 30)
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Fig. 3. Column chromatography of saponified carotenoids in
the integument of the natural Korean rose bitterling, R.
uyekii on MgO/celite 545 (1:1).

Fig. 4. HPLC chromatogram of carotenoids in the integu-
ments of the natural Korean rose bitterling, R. uyekii.
1. B-carotene 2. isocryptoxanthin 3. a-cryptoxanthin
4. canthaxanthin 5. lutein 6. zeaxanthin
7. diatoxanthin 8. cynthiaxanthin 9. triol
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Table 1. Absorption maxima of the isolated carotenoid in the integuments of the Korean rose bitterling, R. wyekii

Absorption maxima (nm)

Fractions* —; - - - Identification
in Petroleum ether in Ethanol in Chloroform in Benzene

1 448 4755 448 476 463 490 461.5 489 P-carotene
2 4475 476 446 473 458 488 461 488 Isocryptoxanthin
3 4475 476 446 4725 455 481.5 456 483 a-Cryptoxanthin
4 459 479.5 473 Canthaxanthin
5 420 442 470.5 416 442 469 428 4555 484 431 4565 4835 Lutein
6 447 474 447 4745 458 486 459 487 Zeaxanthin
7 449 478 452 4795 461.5 490 462 491 Diatoxanthin
8 450 479 453 480 4615 491 . 462 4925  Cynthiaxanthin
9 445 468 444 468 458 484 460 486 Triol

* The fraction were isolated by column chromatography

Fr. 4 15% acctone/PEZ %9 Fr. 45 7% §F spect-
um 23 2% FFSU A7} 459 nm2) keto carotenoid E79
single band2 YEPtil NaBH4o] o3 39 uhg A3} 4499}
476 nm% p-carotene typel FF spectrums UEFH O, Lo
g ol 48l whg AMEY AN FF spectrume 4459} 474
nmEA 2nm blue shift 34tk EF canthaxanthin (F. Hoffman-
La Roche Co)® co-TLC ¥ co-HPLCEH ZA3} Wiz} dolA
canthaxanthin® 2 FA3 34t

Fr. 5:20~40% acctone/PEZ €% € Fr. 55 7M% §4 spec-
tum® 4 23, FFSUA7} 420, 442 & 470.5 nm¥] e-caro-
tene typed F FUWAE Jebd o, Lol o o] 43 s A
AEY 7 E FF spectrumS 418, 4415, 468 nmZA] 1 nm blue
shift 3r¥ct. &9, F 238 (Tagetes erecta)d] FLLZHEH 28
E ¥ lutein (Kang and Ha, 199493} co-TLC ¥ co-HPLCH A3,
SAh7} dolA lutein® 2 FASHLL

Fr. 6: 50~60% acetone/PEZ &% % Fr: 69 7}A % F4 spec-
trum® 32, FFIFUAI} 473 474 nm® pcarotene type
o FF FUAE Yo, Lol A o]4d3 g AHEY
7HA ¥ F4 spectrume 443% 471 nmEA 4 nm blue shift 3}
At 38 S542RH 238 EE zeaxanthin (Lee et al, 1981;
Kang and Ha, 19943 co-TLC ¥ co-HPLCE Z3, dddizt
zeaxanthin® 2 FA 3ot

Fr. 7: 2% MeOH/PEZ £%3 Fr. 79 7% &4 spectrum]
234 A, FFSUWAT} 4499} 4755 nmS YEbR OB Lo 9%
o] A3} WS BAEY FMAE FF spectrum 4429} 467 nmEA
7 nm blue shift 34 acetylenic bond”} 1744 diatoxanthin 7~
8 nm blue shift¥cte B (Matsuno et al, 1974) 8 @A &g
o, 3 gol2HE &% EF diatoxanthin® co-TLC ¥ co-
HPLCE 23, o7}l dold diatoxanthin® 2 FA3Y .

Fr. 8: 10% MeOH/PEZ €% 9 Fr. 79 7FA% &4 spectrum
o 4 A7, FFIUWAIL 450 479 nmE HEFHLOH, LAl 9
g o] 438t whg AAE 7HAR F4 spectrumE 4399 468 nm
24 11 nm blue shift 8 acetylenic bond7} 278¢] cynthiaxan-
thin 10~12 nm blue shift#che B3 (Matsuno et al, 1974) s
dxsgon, ¢H $Hdol2Re FE$ XF cynthiaxanthin
#} co-TLC ¥ co-HPLCE Z#, dduh7t ¥oA cynthiaxan-
thin® 2 A3t

Fr. 9: 20~40% MeOH/PEZ 439 Fr. 9% 7M1 ¥ &4 spect-
um &3 A3 FFFUAX 7} 4459 468 nm9] p-carotene type
9 FF spectrumS JEIH oM, Lol 9§ o] 43 vy AAEY
7t R FF spectrume 4417 464 nmZA 4 nm blue shift 3}
4. TLC ¥ HPLCE 38} Kweon and Ha (1996)9] 39}
R E 3 triold FAA

2N Bol9 % carotenoid FHFL A&7 499 mg%, B4R
71 418 mg% 2 JERY A o g4 e 3EFE EYd
(Table 2). 38, 2 HQ4 o|F9 % carotenoid FFE &
7}2] (Siniperca scherzeri)®] 7% A&7 2.8 mg% ¢ A&7
2.1 mg%E YeERN A3, AR (Coreoperca herzi) 9 7% A&7]9}
B A7) 42 35 mg% 9 27 mg% 2 UEh) ZdAl-old v %
carotenoid ¥ WA et (Lee et al, 1996). Hl&#7] F9
% carotenoid F#FS vjws HH velole] mF Al A 4,
76 mg%, U1 = 400 mg% S 1992ty o} (Oreochromis nilo-
ticus)E 47 mg% 2 ZA BBt Eg ot (Matsuno et al., 1986;
Park et al, 1994), 3j4o] & FollA AL YA} FE4A 183
mg%9 1.69mg%, 28X FAG FGAFE 08~23mg%
2 47 Jept B Ay 2 2o oad 32 §%E 290 (Kar
suyama et al., 1987; Kweon and Ha, 1996).

A B0l A7) W carotenoid 24 zeaxanthin 36.7%, B
caortene 30.1% T diatoxanthin 164% 24 FAHAEE °FX,

Table 2. Amount and percentage composition of individual ca-
rotenoid in the integument of the Korean rose bitter-
ling, R. uyekii (% in carotenoids)

Relative Wild during Wild after
composition (%) spawning season'  spawning season’
p- carotene 301 412
Isocryptoxantin 1.6 14.0
a-cryptoxantin 29 -
Canthaxanthin 0.7 34
Lutein 23 13
Zeaxanthin 367 6.8
Diatoxanthin 164 18.1
Cynthiaxanthin - 102
Triol 6.2 -
Unidentified 31 4.7

"Total carotenoid : 4.99 mg/100 g
Total carotenoid : 417 mg/100 g
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2 9 triol 62%, a-cryptoxanthin 2.9%, lutein 2.3%, isocryptoxa-
nthin 16% ¥ canthaxanthin 07% 9 £22 5§33 Ao,
B2 @7 ol f-caortene 41.2%, diatoxanthin 18.1% % isocrypto-
xanthin 14.0% 24 FAES o]F 1, 1 9] cynthiaxanthin 102%,
zeaxanthin 6.8%, canthaxanthin 34% % lutein 13%9 £o22
ey 2948 ue A#7] f carotenoidd FAEY zeaxan-
thin® &3] s¥f o] 4 F7tdte Aoz vEstt) (Table 2). o1}
w2 27belet A9 44 Ae719 F carotenoid A EF zea-
xanthin® ¥ 47 51%% 67%2 B|3d7] Hg9 129% %
143% B0 238 ZA3e A¥E 47 vedey, 437 F
tunaxanthin® o] FolF EFA <& 2uf 71 Flstes A
o2 yeldt} (Lee et al, 1996).

T3 Kweon and Ha (1996)9) B34 ola}w A7) YA,
Paracheilognathus rhombea$t &3 A%, Acheilognathus yamat-
sutae® 7% AT 7o elA carotenoids M4 A& 3}
ol et e, t% e EJNE Jehie £ F
£ tunaxanthin® %] Z7lehe Aoz Uehton ggy A
< zeaxanthin®] ##Fol £39 4% o &4 vegoy, 44
£9 7% tunaxanthin®] o] 38} 7} F718H1L zeaxanthin®]
Ee i Zadte Aoz et EA4¢ Y e carote-
noid9 Mx AL oFuict Zo|7l Y& HAFUTh

Ha et al. (19902 F2 ¥4 o]3& dgoz A4 AHE 4
3 ALEF carotenoidE A7Vste] EH 9 carotenoid FFE 57
AE F e AoE BugHer, 53], FAMEe, 4], B
g % 9o A EY carotenoid®) FAHELE zeathantin®)
FAEHQG 2HEE o g A Gl Y2 AY A E F
7kA1717] A8 carotenoid 7t ALRE o] &F TN LA ¢
ZEJ 99% Aoz AREY,
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